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(54) Dietary composition containing chltosan, Garclnia cambogia hydroxycitrate and organic 
chromium 

(57) The use of pre parations based on the conTbj na- 
tion of chitosan with organ ic chromium and tjiardnia 
cambogia Jiydroxycitrate as'Tltetaify iJL Oducts. for the 
treafrnairt p f'ljbeBit v n^ving hypocholesteremic and 
sugar absorption reducing activity is disclosed. 
The propos ed combination of chito san jmS^ orgarijc 
c hromill raand (j arcinia camb ogip h ^roxygt gte is for- 
mulated on the base ot the effects ttlat the above three 
components have on the glucid metabolism. Such 
effects tends particularly to decrease the values of cho- 
lesterolemia and triglycerides in case they are loo high. 
The Integrator of the invention can be administered by 
mouth in the usual dose unit both as capsules and tab- 
lets and is efficacious as diet integrator in the weight 
reducing programs aiming at calorie restrictions in 
obese subjects, inil=»e^:e atmentof hypertension , and as 
hypocholesteremic product. 
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Description 



The present invention re(^te 



More particularly, the invention relat ^to the use"of preparations ^fflsfiH np thft combination of chitosaiiw itf^ 
5 chromium and Garcinia cambogia hydroxycitra te as d ietary products h avino hypocholesteremic and sugaT^sorptlon 

reducin g.3gfiyity for the treatment of the obesity. .^^^ 

The pro^^^ BBSiliSiSS^^ 

the base of the effiei^TRafWS^^ thrWcSf^§n^ orhh 
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iG arcinia camh^g ia h y rif Q^ ygjlf^^^g is formiilatedi on 
rcBrT^rienfBiTave orftffe glucid metabolism. Such effects tends particularly 
to deaease the values of cholesterolemia and triglycerides in case they are too high. ^ 
T Tie integrat or Of ^'^^ invention ran ha ariminifit ered bv mouth In the usual dose unit both a^ capsulk anlsttabl^ and 




in thA wPigfT^ reducing progirams aiming^ at calorie restric tionsTrfgbese subie 
hypocholesteremic product. 



, in the 



CHITOSAN 



Chitosan. widely described in the literature as early as the beginning of last century, is a water-sol ut>le. non- 
acetylated or partially deacetylated derivative of chitin (linear homopolymer of p-(1,4)-N-acetyl-glucosamine) which is 
one of the main natural constituents of the exoskeleton. the hard shell of the crustaceans. 

Chitosan has important chemical, biochemical properties which have attracted the interest of a number of researchers 
for some time. Recent studies have particularly pointed out the hypocholesteremic effect of chitosan which is capable 
of interfering directly with the intestinal absorption of lipids such as cholestyramine without toxic effects (see Jennings 
CD. et ai. "A comparison of the lipid-lowering and intestinal morphological effects of cholestyramine, chitosan and oat 
gum in rats" in Proc.Soc.Biol.Med. 189 (1) :13,1988). 

Suc h arrtihvDercholesteremic. antihvperlipemic effects are due to the inhibition of fat diaestion (see Deuchi K. et al. 
"Effect of the viscosity or deacetylation degree of chrtosan on fecal fat excreted from rats fed on a high-fat diet" In Biosci. 
Biolechnol.Bioche (Japan) 59 (5) :781,1995). It was found that the polycationic chitosan fibre can bind through its pos- 
itive charged aminic groups the cart)Oxylic groups of fatty acids having negative charge so as to form ionic bonds; the 
neutral fats such as triglycerides, cholesterol or alimentary sterols are bound by hydrophobic bonds. After ingestion, chi- 
tosan is solubilized In the acid environment of the stomach and then changed to a gelled form capable of entrapping 
fats, thus decreasing the intestinal fat absorption and causing a large amount of fat excretion in the faeces. 
In a^j^jitinn^tQ-Q-jforj^irtirtn of the total cholesterol in obese oa f'^jntri ♦■^^^t?^ nh\*r^nn if vvas also found a significant 
inccegseof the HDL cholesterol (bouri dto high-density lipoprotein) which as known is inversely correlated to the cardi- 
ovascuiaTi 




Smbogia (family of Guttiferae) is a spontaneous plant which grows in the tropical climate zones of South 
India. Indochina, Cambodia and Philippines and produces large yellowish fruits (berries) having the form of pumpkins. 
The rind of the fruit, known as "Malabar Tamarind" or "Goraka" and used for centuries by South Asia people as flavour 
enhancer and digestion assistant, is full of an acid jdentif led only by the half of years '60 as hydroxycitric acid or hydrox- 
V ycitrate. Th e hydroxycitrat P HTtfr t*ip livfi r on other regions (adipose tissue, sm all intesti ne, etc.) an d^reduces t he 
pr oduction of cholestero l and triglycerides (up to 27%) from the sugars ffll!3b'SariG>x7Gitratj^^ as follows: thefmal 
destruction of ingested sugars, proteins and fats takes place in the mitcfeRSf3n^^tiroQ|firtne'cycle orcitric add with pro- 
duction of energy through the respiratory chain directly connected thereto. The molecules of glucose which are not 
immediately used for producing energy are stored in the liver and the muscles under the form of glycogen. When ti ie 
glyc ogen supplies are saturated, the exceeding glucose nrolecules are further divided and converted into and nFin- 
I pgtarni hy ar| onj^vr*" ''^"^ nit rate ly ase. The hydrox ycitrate acts temporarily as inhibitor of this enzynpeTstudies 
conducted on animals showed that the hydroxy citrate reduceTtne tany acid synthesis bv about 40-70% <i\lnm^^^^2 

hours^aftenrieals. J ' Illlll^^ar^^ 

At the saffieTime, siffc^^lif j^f^Vcitrate inhib^ 

♦ranefnrm intnf^t rif^^Eoist^rni pff )duce further Qlycogen. As t he glycogen levels increas e, the b odyf^en^s a satiety sig- 
nal to bram which in turn suDD re R«;afi t|ie a ppetite sensation so as to cause a minor food assumption. 



45 



50 



55 



ORGANIC CHROMIUM 

The scientific literature showing the importance of chromium in the human nourishing is very wide (J. Lederer: Le 
Chrome. Cah.Nutr.Diet., XXIV 2. 1989. 112-11 8). particularly regarding the check of glucid and lipid metabolism as well 
as the insufficient supply of chromium with the diet which needs a dietary chromium supplementation. 
Anderson et al. (Serum chromium of human subjects: effects of chromium supplementation and glucose. The American 
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Journal of Clinical Nutrition. 41 : March 1985, pages 571-577) in a double-blind study conducted with 3 groups of sub- 
jects with different tolerances to glucose relate a clear Improvement of such tolerance as a result of an exhibition of 200 
micrograms/day of chromium under the form of chromium chloride. The authors further relate anjncreas e i ntheglycae - 
mia level in hypoglvcaemic subjects tre ated with the same chromium supplement. 
5 As far as the effect of chromium on the lipid metabolism is concerned, there are different experimental studies on ani- 
mals and humans which indicate a bond between marginal lacks of chromium and alterations of lipid metabolism. 
Thus, for example, rats fed with diets full of carbohydrates ard cholesterol and lacking in chromium showed a hyperli- 
poproteinemia, which was considerably defeated by supplementing them with a diet based on chromium. 
Particularly, total cholesterolemia, triglycerides and LDL cholesterol levels were reduced, while HDL choelesterol levels 
were increased. In hypercholesteremic rabbit Abrahem et al. observed a minor occurrence and consistency of athero- 
sclerotic plaques as a result of an exhibition of chromium. 

In human trials it was found that the oral exhibition of 20 micrograms of chromium to 12 volunteers during three months 
caused a reduction of triglycerides and an increase in the plasniatic level of HDL cholesterol with respect to the con- 
trols. 

iS Also Moggnp'^ f\]\itiY nn Hiah etic subjects fed wlth a dietary suppl^ m'^"* of fihrnmll irr^ ^'^"^v pd. in addition to a hvp o gly - 
gaemic effec t, a re duction of the total ch olesterolemia and an increas e by 25% in HDL chole sterol. 

There are also studies reporting a beneficial ettect or tne supplementation with yeast containing the biologically 
active form of chromium on the lipid concentration. 

A significant con-elation between occurrence of the coronary disease and reduced plasmatic chromium levels has been 
20 ot>served in subjects suffering from cardiovascular diseases. 

The concentration of chromium in aorta, myocardium, kidney and hair of subjects dead of myocardial infarction was 
much lower than the concentration of chromium in patients dead by other reasons. 

On the base of such experimental, clinical data it is possible to infer that the chromium exerts through the regulation of 
the lipid metabolism a protection against the occurrence and the development of atherosclerotic processes with reduc- 
25 tion of the mortality risk due to cardiovascular diseases. 

The use of organic chromium in combination with antioxidant vitamins such as vitamin E and vitamin C in dietary prep- 
arations for preventing cardiovascular diseases is described In the Italian Patent No. 1254311 of3.20.1992inthename 
of the same Applicant to which reference Is made. 

The conducted experiments showed that the best results are attained with daily exhit>ition of 100-200 micrograms of Cr. 
30 In the preferred dose unit of 350 mg, where the chromium and vitamin content is sufficient for a daily average dose of 
only one capsule per day, the three active components are present in the following weight proportions: 



35 



organic chromium 


40-65%, 


vitamin C 


24-40%, 


tocopherol acetate 


8-18%. 



\y 



40 where the organic chromium is under the form of chromium yeast in the amount of 75 mg corresponding to 150 micro- 
grams of chromium. 

In r ecent stu dies-et^e Applicant on the base of scientific experimental data, a new o opfibination amnng purfflfid rhi- 
tflssn, o rganic chromium and Garcinia camboqia hvdroxycitrate was found adapted for p ffiFy^""? » dipitary prnHunt H^^v- 
ing a R urprising hvpocholesteremic and s ugar absorpt ion rerti^pinq af^vity in surh rnmhinatinn, the three active 
45 components are present in the following weight proportions: 





chitosan 


65-75% 


50 


Garcinia cambogia hydroxycitrate 


15-20% 




organic chromium 


5-6%. 



55 Several controlled clinic trials showed the validity of a dose unit under the form of a capsule in which the content of 
chitosan and other sut^ances is sufficient for a daily average exhibition of two capsules. 
Alternately, a dose unit under the form of tablet sufficient for a daily average exhibition of one tablet is provided. 
The present invention is illustrated by the following not limiting formulation. 
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A) CAPSULE FOR ORAL EXHIBITION 


Purified chitosan 


240 mg 


Garcinia cambogia hydroxydtrate 


55 mg 


Organic chromium 


19 mg 
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B) TABLET FOR ORAL EXHIBITION 


Purified chitosan 


480 mg 


Garcinia cambogia hydroxydtrate 


110 mg 


Organic chromium 


38 mg 
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The effect of the dietary integrator dose under the form of capsules of formulation A on th eantihyperliix)proteinem|c 
a ctivity was the obiect of a study conducted o n 1 50 obese patients who used the same during a dietary program. 
The study was of the random, double-blind placebo-controlled type, in which the patients were treated with a hypoca- 
lorlc diet plus 2 capsules/day of placebo (50 patients) or with a hypocaloric diet plus 1 capsule/day of placebo plus 1 
capsule/day of dietary integrator (50 patients) or with a hypocaloric diet plus 2 capsule/day of dietary integrator (50 
patients) during 4 weeks. 

Table 1 shows the variations in the significant parameters of the three groups of patients and the statistical analysis. 
The study pointed out in all of the experimental croups a sta tig^tically significant reduction, related to the dose of admin- 
iaereadietary intograt^r, of the ovenweight, total cholesterol, LDL cholesterol and triglycerides, and an increase in H DL 
cholesterol. 



Table 1 



Characteristics of the treated patients 




Placebo 


Integrator (1 cap- 
sule/day) 


Integrator (2 cap- 
sules/day) 


Statistical comparison 


Patients (No.) 


50 


50 


50 




Male (No.) 


22 


23 


26 


N.S. * 


Female (No.) 


28 


27 


24 


N.S. * 


Age (years) 


42.3111.6 


40.8110.2 


43.2113.1 


N.S. ** 


Weight (kg) 


86.2±8.3 


85.917.6 


87.118.7 


N.S. 


Height (cm) 


171.4+6.2 


174.517.1 


172.8+7.4 


N.S. 


Overweight 


21.4+4.2 


19.9+3.8 


20.6+4.9 


N.S. ** 


Total Cholesterol 
(mgldl) 


285.6±37.6 


296.2133.8 


291.5140.1 


N.S. ** 


LDL Cholesterol 
(mgldl) 


194.6±35.9 


190.3131.4 


198.1139.7 


N.S. 


HDL Cholesterol 
(mgldl) 


27.2±6.5 


25.7+7.3 


26.4+6.2 


N.S. 


Triglycerides (mgldl) 


235.8±37.6 


244.2140.3 


241,5142.1 


N.S. ** 


Means ±d.s. 



* Not significant. CHI-square test. 
" Not significant. Student's t-tesl. 
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In the group treated with placebo the overweight was reduced by 4.3%, the total cholesterol was reduced by 10.7%, 
LDL cholesterol was reduced by 15.2%, triglycerides were reduced by 13.2%, and HDL cholesterol was increased by 
6.3%. 

In the group treated with 1 capsule/day of the dietary integrator the ovenweight was reduced by 7.9%, the total choles- 
5 terol was reduced by 19.6%. LDL cholesterol was reduced by 22.9%, triglycerides were reduced by 18.3%, and HDL 
cholesterol was increased by 9.0%. 

In the group treated with 2 capsules/day of dietary integrator the overweight was reduced by 12.5%, the total cholesterol 
was reduced by 28.7%, LDL cholesterol was reduced by 35.1%, triglycerides were reduced by 26.6%, and HDL cho- 
lesterol was increased by 14.1%. 
w Side effects were observed in 6.4% of patients treated with placebo (sickness and/or constipation), in 6.1% of patients 
treated with 1 capsule/day of dietary integrator (sickness), and in 2.1% of patients treated with 2 capsules/day of dietary 
integrator (cephalea) without any statistically significant difference among the three groups. 
No pathological or clinically significant changes of the examined haematologic, haematochemical parameters were 
observed. 

15 It i s evident from the results that the exhibition of a dietary integrator i n clining ^4(1 mn nf rhitnonn , flO m r| of Garcinia 
cambogia Jiydroxycrtra te, and 19 mg of organic chromium during a hypocaloric program oL^ght reduction in obese 
patients c an attain a^anificant reduction of overwelQht and hvp o'^''|7ffprr*^g*'npmia g^ jwell aQ signific ant beneficiaj 
inrrnn^n in thn HPL rhalomfTtPl The variations in the groups treated with the dietary integrator are greater than those 
provided only by a hypocaloric diet and depend on the administered dosQof dietary integrator. 

20 The ^htflinf^ ''^^v't "^ny hP qffffrih'^ ^ ^ rarinrtiyTn nf Higoctir^n^nH^tho inte stinaj absorption of the sa me, the 
higher level of fats excreted in the faeces being due to chitosan andtoVie t eductiorTof the^lbod consumption and fat 
a cid synthesis induced hy th<a [lyrimvyrjirj^ ^n\^ ppQCQnt in Garcinia cambogia extract. The reduction oftiieJgtaPehotes- 
ter ol, LDL cholesterol and triglycerides due to the synergistic effect of the organic chromiumls simnar tolnatj )f choles- 
tyramine but the tolerability of the product is undoubt^ly better. Therefore, the use of a dietary product based on the 

25 combination of chitosan, Garcinia cambogia extract and chromium can be advantageously indicated in all of the weight 
reduction programs, thus allowing at the same time a parallel check of the hyperlipidemia. 

Claims 

30 1 . Use of chitosan in combination with Garcinia cambogia extract and chromium in dietary preparations for reducing 
the total cholesterol, LDL cholesterol, triglycerides and/or the body weight, and for increasing HDL cholesterol. 

2. Use of chitosan in combination with Garcinia cambogia hydroxycitrate and organic chromium in dietary prepara- 
tions having antihyperlipoproteinemic, anticholesteremic activity. 

35 

3. A dietary preparation for the treatment of hyperlipoproteinemia in obese subjects including chitosan in combination 
with Garcinia cambogia hydroxycitrate and organic chromium. 

4. The dietary preparation of claim 3. characterized in that the active conponents are present in the dose unit in the 
40 following weight proportions: 





chitosan 


65-75% 


45 


Garcinia cambogia hydroxycitrate 


20-25% 




organic chromium 


5-6%. 



so 

5. The dietary preparation of claims 3, characterized in that the dose unit is a capsule corttaining: 



chitosan 


240 mg 


Garcinia cambogia extract 


55 mg 


organic chromium 


19 mg. 
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6. The dietary preparation of claims 3 to 5, characterized in that the dose unit is a capsule containing: 



chitosan 


480 mg 


Garcinia cannbogia extract 


110 mg 


organic chromium 


38 mg. 
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